Chromosomal polymorphic variants increase aneuploidies in male gametes and embryos.
Chromosomal polymorphisms involve heterochromatic regions and occur in the general population. However, previous studies have reported a higher incidence of these variants in infertile patients. The aim of this study was to examine the relationship between polymorphic variants and infertility and their association with aneuploidies in male gametes and embryos. We retrospectively considered 1,551 cytogenetic studies involving infertile patients (study group; n=866) and oocyte/sperm donors as the control group (n=685). We had detected 168 polymorphisms in the study group and 92 in the control group. An increase in the frequency of polymorphic variants was observed among infertile patients (19.4% study group vs. 13.4% control group; P < 0.01). Sperm aneuploidies among 145 infertile men were evaluated by fluorescent in situ hybridization (FISH). The frequency of infertile men with increased rates of sperm aneuploidy was higher among polymorphism carriers. Twenty men showed an abnormal rate of sperm aneuploidy in the carrier group (n=53) vs. 15 in the non-carrier group (n=92) (37.7% vs. 16.3%, respectively; P < 0.01). Finally, aneuploidies in blastocysts (n=301) resulting from donated oocytes were also examined by array comparative genomic hybridization (array-CGH). Significant differences were reported in the embryo aneuploidy rate between female carriers and non-carriers in oocyte donation cycles (50.0% vs. 27.6%; P < 0.001). This study suggests that polymorphic variants have an impact on fertility. Moreover, our results show a relationship between polymorphisms and aneuploidy in spermatozoa and embryos. FISH: fluorescent in situ hybridization; CGH: comparative genomic hybridization; ESHRE: European Society of Human Reproduction and Embryology; ASRM: American Society for Reproductive Medicine; RPL: recurrent pregnancy loss; WHO: World Health Organization; ISCN: International System for Human Cytogenetic Nomenclature guidelines; WGA: whole genome amplification; SPSS: Statistical Package for Social Sciences.